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LIQUID DISPENSING SYSTEM INCLUDING A 
DISCHARGE ASSEMBLY PROVIDING A 

POSITIVE AIR FLOW CONDITION 

BACKGROUND OF THE INVENTION 

The present invention relates to apparatus for dis 
pensing liquid, normally in discrete small quantities or 
charges. The invention has particular application to the 10 
dispensing of liquid from replaceable cartridges which 
may contain grit for scouring purposes. 
One type of soap dispenser is disclosed in U.S. Pat. 

No. 4,108,363 and includes a ?exible pump bowl which 
receives soap from a container through a diaphragm 
type check valve. When the bowl is compressed it 
closes the check valve and forces the soap in the bowl 
out through a passageway to a discharge outlet. This 
structure is relatively complex and is not weli' suited to 
modern distribution networks which require ?eld main 
tenance by unskilled laborers, nor is it suited to the 
dispensing of soap containing grit, since the grit tends to 
clog the passageways in the device thereby increasing 
maintenance problems. 
A similar type of dispenser using a compressible 

pump bowl or nipple is disclosed in U.S. Pat. No. 
1,326,880, the dispenser ejecting soap directly from a 
slit in the pump nipple. This dispenser utilizes a custom 
made check valve stopper in the soap container outlet, 
and depends on distortion of the slit in the nipple for 
dispensing of soap therefrom. Thus, the nipple is com 
pressed in the direction of the slit. This has the disad 
vantage that the slit canybe opened permitting soap to 
drip therefrom before pressure in the nipple has been 
raised sufficiently to close the check valve. 
Another type of soap dispenser is which includes 

mechanisms for dispensing discrete quantities of liquid 
soap. A problem which has been encountered in most of 
the prior art soap dispensing devices is that repeated 
discharges of the dispensing mechanism of the soap 
result in less than full quantities of soap being dis 
charged after the initial operation. Basically this is be 
cause there is insufflcient venting of the soap container 
or cartridge so that re?ll into the discharge nozzle or 
nipple is not sufficient for providing a full dosage when 
such soap dispensers are subjected to repeated rapid 
uses, as is common in public washrooms and the like. 

Various soap dispensing systems have been proposed 
which solve the problem of providing full dosage for 
each dispensing operation by establishing an air passage 
between the inside of the soap container and the outside 
so as to continually provide full atmospheric pressure 
within the soap container irrespective of the number of 
discharge sequences. 
For example, in U.S. Pat. No. 4,646,945, issued to 

Robert L. Steiner et a], there is disclosed a vented dis 
.charge assembly for a liquid soap dispenser including a 
valved vent opening separate from the outlet opening 
for the liquid soap for providing a vent path through the 
discharge assembly while effectively preventing dis 
charge of liquid soap through the vent path. However, 
if the pump was depressed with excessive force, it was 
possible to pump the soap product past the valve and 
out the air intake opening, and the buildup of dried soap 
in the intake area could result in blockage of the air vent 
path. 

Another vented discharge assembly for a liquid soap 
dispenser, disclosed in U.S. Pat. No. 4,930,667 (Ser. No. 
299,934) issued to Charles R. Holzner, includes a semi 
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2 
permeable filter mounted between the discharge assem- _ 
bly and the soap container to introduce air into the soap 
container immediately upon withdrawal of soap from 
the container to permit rapid operation of the discharge 
assembly. The ?lter comprises a disc-shaped semi 
,permeable membrane installed in the air passageway 
which is offset radially from the liquid soap outlet open 
ing. However, the air passageway has a relatively small 
cross section making it susceptible to becoming blocked 
as the result of soap drying on the ?lter membrane. 
Thus, it would be desirable to have a liquid dispensing 
system including a vented cartridge in which the air 
passageway is not susceptible to blockage. ' 
Another problem that is inherent in this ?eld is the 

use of unauthorized replacement cartridges in the dis 
pensers. That is, although the dispenser is designed to 
accept a speci?c cartridge, third parties often attempt to 
enter the replaceable cartridge market and bootleg infe 
rior soap products into the dispenser. 
To avoid unauthorized cartridges being used in dis 

pensers, anti-bootleg devices have been included in the 
dispenser mechanism to prevent the use of unauthorized 
cartridges therein. Examples of soap dispensers includ 
ing anti-bootleg devices are disclosed, for instance, in 
Steiner et a1 U.S. Pat. Nos. 4,391,309 and 4,429,812. 
However, these prior art soap dispensers employ a dis 
pensing pump mechanism which is integral with the 
housing which defines a reservoir from which soap is 
drawn in use. The cartridge is adapted for mounting on 
the housing and supplies soap to the reservoir by grav 
ity. The anti-bootleg mechanism comprises a plurality 
of keys located in the inlet opening of the reservoir 
which prevent proper seating of unauthorized car 
tridges. In the event that a bootlegger attempts to use a 
standard cylindrical necked cartridge, the cartridge will 
not seat properly and soap will run out of the dispenser. 
However, such arrangement would not be usable in the 
liquid dispenser of the present invention wherein the 
pump mechanism is part of the container. 

SUMMARY OF THE INVENTION 

It is a general object of the invention to provide an 
improved liquid dispenser including a discharge assem 
bly which avoids the disadvantages of prior devices 
while affording additional structural and operating ad 
vantages. 
Another object of the invention is the provision of a 

discharge assembly for a liquid dispenser which is suit 
able for dispensing full discrete charges in rapid succes 
son. 

A further object of the invention is the provision of a 
discharge assembly for a liquid dispenser which is of 
simple and economical construction, and is character 
ized by ease of assembly. 

Still another object of the invention is the provision 
of a discharge assembly for a liquid dispenser including 
a venting arrangement which ensures full dosage for 
rapid repeat operation of the discharge assembly. 

Yet another object of the invention is to provide a 
discharge assembly for a liquid dispenser including a 
venting arrangement which provides a more positive air 
flow condition than :;as provided by prior art venting 
arrangements. 

It is another object of the invention to provide a 
liquid dispenser of the type including a replaceable 
liquid cartridge which includes an anti-bootleg struc 
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ture for preventing unauthorized cartridges from being 
used. , 

In accordance with the invention, there is provided a 
liquid dispenser comprising, an unvented liquid con 
tainer having only an outlet opening, a discharge assem 
bly in liquid communication with the liquid container 
outlet opening, the discharge assembly including dis 
charge means de?ning a discharge chamber for accom 
modating a charge of liquid and an inlet chamber for 
introducing liquid to the discharge chamber, and check 
valve means in the inlet chamber for regulating the flow 
of liquid from the container to the discharge chamber, 
the check valve means including a valve member and a 
semipermeable ?lter element mounted in and substan 
tially ?lling the inlet chamber between the valve mem 
ber and the liquid container outlet opening, the ?lter 
element being of a material which is permeable to air for 
establishing an air passage to introduce air into the liq 
uid container upon withdrawal of liquid from the con 
tainer, and the ?lter element material being of a material 
which is impermeable to liquid, the element having an 
opening therethrough de?ning a passageway for liquid 
from the container outlet opening to the valve member 
for introduction into the discharge chamber. 

In accordance with another aspect of the invention 
there is provided a discharge assembly for a liquid dis 
penser including a liquid container having an outlet 
opening, the discharge assembly comprising an elon 
gated ?exible resilient nipple having a normal expanded 
condition de?ning a discharge chamber for accommo 
dating a charge of liquid and having a longitudinal axis, 
the nipple having ?rst and second ends with an inlet 
chamber at the ?rst end thereof and being provided at 
the second end thereof with a normally closed dis 
charge slit, retaining means mounting the nipple on the 
container with the inlet chamber disposed in registry 
with the container outlet opening, check valve means 
disposed in the inlet chamber and including a valve 
.member and a semipermeable ?lter element substan 
tially ?lling the inlet chamber, the ?lter element being 
permeable to air and impermeable to liquid, the retain 
ing means establishing an air passage through at least a 
portion of the ?lter element to the interior of the liquid 
container, the ?lter element having an opening there 
through de?ning a passageway for liquid from the con 
tainer outlet to the valve member for introduction into 
the discharge chamber, the nipple being laterally com 
pressible in a direction substantially perpendicular to 
the axis, movement of the nipple to the compressed 
condition thereof raising the pressure in the discharge 
chamber for closing the check valve and ejecting liquid 
from the discharge slit, movement of the nipple back to 
the expanded condition thereof lowering the pressure in 
the discharge chamber for closing the discharge slit and 
opening the check valve to draw a new charge of liquid 
into the discharge chamber, passage of air through the 
?lter element rapidly reestablishing air pressure in the 
liquid container permitting rapid re?ll of the discharge 
chamber with liquid and rapid activation of the dis 
charge means. 

In accordance with another aspect of the invention 
there is provided a liquid dispensing system comprising 
a dispenser and a replaceable liquid cartridge remov 
ably mountable on the dispenser, the dispenser includ 
ing a housing and an actuating mechanism mounted in 
the housing, the liquid cartridge including a liquid con 
tainer having an outlet and a discharge assembly 
mounted on the container closing the outlet and anti 
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4 
bootleg means mounted in the housing in overlying 
relationship with the actuating mechanism, the anti- ' 
bootleg means having an opening therethrough of a 
predetermined con?guration, the container having a 
neck portion complementary in shape to the opening 
through the anti-bootleg means, permitting the neck 
portion to pass through the anti-bootleg means to mount 
the cartridge on the housing with the discharge assem 
bly disposed in operative relationship with the actuating 
mechanism for dispensing liquid from the container, and 
the anti-bootleg means preventing cartridges without a 
neck portion of the predetermined con?guration from 
being mounted on the housing with their discharge 
assembly disposed in operative relationship with the 
actuating mechanism. 
The invention consists of certain novel features and a 

combination of parts hereinafter fully described, illus 
trated in the accompanying drawings, and particularly 
pointed out in the appended claims, it being understood 
that various changes in the details may be made without 
departing from the spirit, or sacri?cing any of the ad 
vantages of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For the purpose of facilitating an understanding of 
the invention, there is illustrated in the accompanying 
drawings a preferred embodiment thereof, from an in 
spection of which, when considered in connection with 
the following description, the invention, its construc 
tion and operation, and many of its advantages should 
be readily understood and appreciated. 
FIG. 1 is a perspective view of a liquid dispensing 

system, constructed in accordance with and embodying 
the features of the present invention; 
FIG. 2 is an enlarged, exploded, perspective view of 

the actuator mechanism of the liquid dispensing system 
of FIG. 1; 
FIG. 3 is a further enlarged, fragmentary view in 

vertical section taken along the line 3-3 in FIG. 1, and 
illustrating the actuator mechanism in its normal reset 
con?guration; 
FIG. 4 is a view in horizontal section taken along the 

line 4—4 in FIG. 3; 
FIG. 5 is a top plan view of the plunger of the actua 

tor mechanism; 
FIG. 6 is a side elevational view of the plunger of the 

actuator mechanism; 
FIG. 7 is a perspective view of the plunger of the 

actuator mechanism; 
FIG. 8 is a view of a liquid cartridge including a 

liquid container and a discharge assembly which are 
constructed in accordance with and embodying the 
features of the present invention; 
FIG. 9 is an exploded view of the discharge assembly 

illustrated in FIG. 8; 
FIG. 10 is an enlarged, fragmentary view in vertical 

section of the discharge assembly; 
FIG. 11 is a front elevational view of the nipple of the 

discharge assembly; 
FIG. 12 is a sectional view taken along the line 

12-12 of FIG. 11; 
FIG. 13 is an enlarged fragmentary view of the nip 

ple, illustrating details of its discharge outlet; 
FIG. 14 is a bottom ‘view of the nipple of the dis 

charge assembly; 
FIGS. 15-17 are simpli?ed fragmentary views of the 

discharge assembly in vertical section illustrating suc 
cessive stages of liquid discharge and recharge; 
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FIG. 18 is a view in section of thehousing of the 
liquid dispensing system illustrated in FIG. 1 showing 
the anti-bootleg device with the liquid cartridge illus 
trated in phantom, mounted on the housing; 
FIG. 19 is as top plan view of the housing with the 

anti-bootleg device removed; 
FIG. 20 is an enlarged, fragmentary view, in section, 

taken along the line 20-20 in FIG. 19; 
FIG. 21 is a top plan view of the anti-bootleg device 

of the housing; 
FIG. 22 is a bottom plan view of the anti-bootleg 

device illustrated in FIG. 21; 
FIG. 23 is a front elevational view of the anti-bootleg 

device illustrated in FIG. 21; . 
FIG. 24 is a side elevational view of the anti-bootleg 

device illustrated in FIG. 21; 
FIG. 25 is a front elevational view of a liquid con 

tainer of the liquid dispensing system illustrated in FIG. 
1; 
FIG. 26 is a rear elevational view of the liquid con 

tainer; 
FIG. 27 is a left side elevational view of the liquid 

container; 
FIG. 28 is a right side elevational view of the liquid 

container; 
FIG. 29 is a top plan view of the liquid container; 
FIG. 30 is a bottom plan view of the liquid container; 
FIGS. 31-34 are bottom plan views of liquid contain 

ers having alternative con?gurations for preventing 
unauthorized use; and . 

FIGS. 35-38 are top plan views of anti-bootleg de 
vices for use with the liquid containers shown in FIGS. 
31-34, respectively. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Referring to FIGS. 14, there is illustrated a liquid 
dispensing system, generally designated by the numeral 
20, constructed in accordance with and embodying the 
features of the present invention. The liquid dispensing 
system 20 comprises a dispenser 25 adapted to be 
mounted on an associated support surface 21, such as on 
a wall 22 and, more particularly, in a recess 23 therein 
(see FIGS. 3 and 4), and a disposable liquid cartridge 26 
which contains a supply of liquid and is removably 
mountable on the dispenser 25 for cooperation there 
with to control the dispensing of liquid therefrom. The 
liquid may be liquid soap, alcohol, jel, suntan oil, or any 
material that ‘?ows. In accordance with one aspect of 
the invention, the liquid cartridge includes a discharge 
assembly which allows mounting of the cartridge on the 
dispenser without speci?c orientation therebetween. 
'Moreover, the discharge assembly includes a ?lter 
which prevents contaminated air from entering the 
cartridge, which ?lter allows a more positive air ?ow 
condition than is provided by known liquid dispensing 
systems of the type which are vented through their 
outlet opening. In accordance with a further aspect of 
the invention, the liquid dispenser includes an anti-boot 
leg structure for preventing unauthorized cartridges 
from being used with the dispenser, the anti-bootleg 
structure including an anti-bootleg device 28 secured to 
the dispenser and a cooperating surface con?guration 
29 for the cartridge neck, as will be described. Prefera 
bly the cartridge 26 is inexpensively manufactured so as 
to be disposable. 
More speci?cally, the dispenser 25 includes a housing 

30, which is preferably of unitary, one-piece construc 
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6 
tion and may be formed of molded plastic. The housing 
30 is 
, similar to the housing disclosed in US. Pat. No. 
4,673,109, which is assigned to Steiner Corporation. 
The housing 30 includes a ?at rectangular base wall 31 
and an upstanding rectangular mounting wall 32 inte 
gral with the base wall 31 at the rear edge thereof and 
disposed substantially perpendicular thereto. The 
mounting wall 32 may have fastener holes 33 there 
through for receiving associated fasteners (not shown), 
securely to mount the housing 30 on the associated 
support surface 21. The housing 30 and cartridge 26 
de?ne mating edge surfaces providing a retaining sys 
tem like that for the dispenser and cartridge illustrated 
in the referenced US Pat. No. 4,673,109. To this end, 
integral with the base wall 31 and extending upwardly 
therefrom along the front and side edges thereof is a 
continuous peripheral ?ange 34, having a stepped down 
portion 340 on the front edge. Side ?anges 35 are re 
spectively integral with the side edges of the mounting 
wall 32 and project forwardly therefrom to join the 
peripheral ?ange 34. Respectively integral with the side 
?anges 35 at the forward or distal edges thereof, and 
projecting laterally inwardly therefrom substantially 
parallel to the mounting wall 32, are two retaining rails 
36, each extending the entire length of the-mounting 
wall 32 to the base wall 31. 

Brie?y, referring to FIGS. 1 and 3, and also to FIGS. 
25-28 of the drawings, the cartridge 26 includes a liquid 
container 90 and a liquid discharge assembly 120 which 
is described in detail hereinbelow. The liquid container 
90 is a generally box-like container, which may be 
formed of a suitable plastic material. Preferably, the 
container 90 is generally in the form of a rectangular 
parallelepiped having a top wall 92, a bottom wall 93, a 
front wall 94, a rear wall 95 and a pair of opposed side 
walls 96. The front wall 94 and the side walls 96 are set 
back or recessed along their lower edges adjacent to 
their junction with the bottom wall 93 to de?ne a sup 
port shoulder 97. The top wall 92 projects rearwardly a 
slight distance beyond the rear wall 95 to form an over 
hang which de?nes a stop ?ange 98. Formed in the 
container 91 at the junctions of the rear wall 95, respec 
tively, with the side walls 96, are two elongated longitu 
dinal grooves 100 which extend from the level of the 
stop ?ange 98 downwardly to the bottom wall 93. The 
lower portions of the grooves 100 are cut away, as at 
101, so as to de?ne lugs 102 adjacent to the upper ends 
of the grooves 100. The cartridge outer surfaces are all 
dimensioned so that when the cartridge 26 is in its use 
position on the dispenser the outer surfaces of the front 
wall and the side walls are, respectively, substantially 
coplanar with corresponding portions of the housing so 
as to present an attractive, smooth outward appearance. 
Also, the retaining system formed by rails 36 and 
grooves 100 prevent forward tilting of the cartridge 
relative to the dispenser. 

Referring again to FIGS. 1-4, integral with the base 
wall 31 and with the mounting wall 32 and substantially 
perpendicular to each are a pair of laterally spaced 
apart, upstanding support plates 37, respectively pro 
vided with laterally aligned bearing notches 38 in the 
upper edges thereof (see FIG. 3) Formed in the base 
wall 31 is an elongated, generally rectangular opening 
39 (FIGS. 3 and 4) which extends laterally between the 
support plates 37, the opening 39 having a rearwardly 
extending rectangular arm 39a and having an arcuate 
forward end. 
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Integral with the housing 30 is a receptacle 40 having 
a peripheral wall 41 which lines the forward portion of 
the opening 39, the peripheral wall 41 having an arcuate 
front end and parallel side portions, which side portions 
are respectively parallel to the support plates 37 and are 
integral with the inner surfaces thereof at the front ends 
thereof. The peripheral wall 41 projects above and 
below the base wall 31 and is closed at its lower end by 
a bottom wall 42 which is disposed substantially parallel 
to the base wall 31. The bottom wall 42 has a circular 
opening 43 therein adjacent to the forward end thereof, 
and a generally T-shaped slot 44 therethrough (FIG. 3) 
just rearwardly of the circular opening 43. Respectively 
formed in the side portions of the peripheral wall 41 
below the base wall 31 are two laterally aligned circular 
pivot openings 45 (FIG. 18). - 

Integral with the rear ends of the side portions of the 
peripheral wall 41 and projecting laterally inwardly 
therefrom are two rear ?anges 46, each having a notch 
or recess 47 at the lower end thereof. A stop web 48 
laterally spans the side portions of the peripheral wall 
41, extending a slight distance above and below the base 
wall 31, the web 48 having a rectangular notch 48a in 
the lower edge thereof and a forwardly directed ledge 
portion 48b near its upper end. A rectangular stop web 
49 is formed integrally with and extends upwardly from 
the base wall 31. Web 49 is disposed substantially paral 
lel to the stop web 48 and laterally spans the peripheral 
wall 41 near its arcuate front end. The upper edge of the 
stop web and the upper surface of the ledge portion 48b 
lie substantially in a common horizontal plane. Web 49 
has a rearwardly directed boss 49a which is semi-cylin 
drical in shape and extends substantially the width of 
the web 49. 
The dispenser 25 also includes an actuator assembly 

.50 which is removably mounted in the housing 30. The 
actuator assembly 50 includes a handle 51 comprising a 
rectangular plate 52 provided at its upper end with an 
inclined portion 53, which is in turn provided at its 
distal end with laterally outwardly extending cylindri 
cal pivot lugs 54. The pivot lugs 54 are respectively 
received in the bearing notches 38 for pivotally support~ 
ing the handle 51 which extends through opening 39 in 
the housing bottom, for movement between actuating 
and retracted positions. The plate 52 has a width 
slightly less than the width of the opening 39, so that the 
base wall 31 at the rear end of the opening 39 and the 
rear flanges 46 of the receptacle 40 provide rear and 
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front stops to limit the pivotal movement of the handle _ 
51. Formed in the front surface of the plate 52 is a rect 
angular recess 55, near the lower end of which is 
formed a rectangular slot 56 which extends through the 
thickness of the plate 52 midway between the side edges 
thereof and in position so as to be disposed below the 
base wall 31 when the handle 51 is disposed in its 
mounted condition in the housing 30. 
The actuator assembly 50 also includes a bias unit 60 

which comprises a latch member 61 and a bias leaf 70. 
The latch member 61 is generally in the form of a clevis 
having a pair of parallel, spaced-apart arms 62, respec 
tively provided with angled feet 63, at the lower ends 
thereof. The feet 63 are respectively provided with 
laterally outwardly extending circularly cylindrical 
pivot lugs 64, each having a substantially square key 
socket 65 formed in the outer end thereof, which may 
extend laterally completely therethrough. 
Each of the feet 63 is also provided on its inner sur 

face with a bearing boss 66. The arms 62 are intercon 

55 

60 

65 

8 
nected at their upper ends by a bight portion 67 pro- I 
vided with a forwardly extending latch ?ange 68 hav 
ing a part frustoconica] cam surface 69 thereon which 
locks the cartridge in place on the dispenser. The latch 
member 61 is dimensioned to fit within the receptacle 40 
with the arms 62 respectively disposed along the inner 
surfaces of the side portions of the peripheral wall 41. 
For mounting, the arms 62 are resiliently de?ected 
together to permit the pivot lugs 64 to clear the inner 
surfaces of the peripheral wall 41, and then the latch 
member 61 is lowered into the receptacle 40 until the 
pivot lugs 64 respectively snap out into the pivot open— 
ings 45 (FIG. 18), pivotally to mount the latch member 
61. The length of the arms 62 is such that when the latch 
member 61 is in this mounted condition, the latch ?ange 
68 is disposed a predetermined distance above the upper 
end of the receptacle 40. 
The bias leaf 70 comprises a thin, ?at, rectangular 

band which is formed of a suitable ?exible and resilient 
material, such as a suitable plastic. One end of the bias 
leaf 70_ is ?xedly secured to the rear surface of the bight 
portion 67 of the latch member 61 by suitable means 
(not shown). The bias leaf 70 is fabricated with prede 
termined curvature therein, and _is provided with a 
curved tip 72 at its distal end which has a rectangular 
slot 73 therethrough. There is also provided a key 75 
having a lug 76 thereon which is disposed for mating 
engagement in one of the key sockets 65 to effect man 
ual rotation of the latch member 61 about the axis of the 
pivot lugs 64 for releasing the cartridge when spent, 
allowing replacement with a full cartridge. 
The actuator assembly 50 also includes a plunger 80, 

which is generally in the shape of a rectangular, box 
like, open-top frame. More particularly, referring to 
FIGS. 2-7, the plunger 80 includes a pair of parallel 
rectangular side walls 81 interconnected, respectively, 
at the forward and rearward ends thereof by a front 
bearing wall 82 and a rear wall 83. 
The front bearing wall 82 curves forwardly and 

downwardly from its upper edge to a point of maximum 
forward extension defining cam surface 820 which is 
approximately one third the distance from its upper 
edge to its lower edge, the front bearing wall portion 
82b extending linearly downwardly and rearwardly 
from its point of maximum forward extension to its 
bottom edge. Thus, the front bearing wall 82 defines a 
generally arcuate cam surface 820 which is offset up 
wardly of the horizontal center line of the plunger 80 
and following surface 82b. 
The arcuate cam surface 820 is aligned with and in 

opposing relation to the boss portion 49a on web 49. 
The rear wall 83 is provided with a forwardly extending 
pin 85 which is received in slot 73 of bias leaf 70. Inte 
gral with the outer or rear surface of the rear wall 83 is 
a rearwardly extending rectangular positioning lug 86 
which is received in slot 56 in the handle 51. The side 
walls 81 are interconnected at the lower edges thereof, 
intermediate the frontand rear ends thereof by a rectan 
gular bottom web 87. The plunger 80 is dimensioned so 
that it can ?t between the notches 47 of the receptacle 
rear ?anges 46, through the notch 48a in the stop web 
48 and between the bearing bosses 66 of latch member 
61 for reciprocating siding movement forwardly and 
rearwardly along the bottom wall 42 of the receptacle 
40 between pumping and release positions in response to 
operation and release of the handle 51. 
The parts of the actuator assembly 50, viz., the handle 

51, the bias unit 60 and the plunger 80, can be quickly 
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and easily assembled with the housing 30 without the 
use of tools and, when thus assembled, will cooperate 
with each other and with the housing 30 to retain the 
actuator assembly 50 in the housing 30 and prevent 
accidental removal thereof. The manner in which the 
actuator assembly 50 is assembled in the housing is 
described in detail in the referenced U.S. Pat. No. 
4,673,109. 

Referring to FIGS. 1, 3 and 8-10, the liquid cartridge 
26 includes a liquid container 90 and a discharge assem 
bly 120. Integral with the liquid container 90 at the 
distal end thereof is a cylindrical nozzle or neck 113 
which projects downwardly from the bottom wall and 
which includes a thin wall portion 1130 which de?nes 
an outlet opening for the container 90. The neck portion 
113 of the liquid container 90 is externally threaded as at 
114 and has an end surface 115, as seen in FIG. 8. The 
discharge assembly 120 includes an elongated, generally 
circular nipple 121 and a check valve assembly 122. The 
discharge assembly 120 is mounted on the threaded 
neck portion of the liquid container and maintained 
thereon by a retaining cap 123. 

Referring to FIGS. 9-14, the nipple 121 is formed of 
a suitable ?exible resilient material, such as rubber. The 
nipple 121 has a main body portion de?ned by a cylin 
drical side wall 130 which is provided at its proximal 
end with a radially outwardly extending flange 131 and 
an annular upstanding wall 132 de?ning an inlet cham 
ber 133 for the discharge assembly. The hollow main 
body portion de?nes a discharge chamber 135 for the 
discharge assembly. The side wall 130 is provided at its 
distal end with a pair of radially inwardly sloping con 
cave walls 136 which cooperate to form a ?at, narrow 
duckbill-shaped tip 137 at the distal end of the nipple, 
closing the discharge chamber 135. Formed in the tip 
137 and extending longitudinally thereof, substantially 
diametrically of the nipple 130, is an elongated slot 138 
which in length is approximately one-half the diameter 
of the nipple. The upper edge of the slot 138 terminates 
in an elongated discharge slit 139, which is normally 
held closed by the resilient biased nipple 130. Also, the 
slit 139 extends along only a portion, approximately 
one-third, of the length of the duck-bill tip 137. Non 
slitted top portions 1370 on each side of the slit 139 
assist in maintaining the slit 139 closed in the absence of 
release pressure in the nipple discharge chamber 135. 
The slit 139 is recessed relative to the distal tip of the 
nipple by an amount corresponding to the depth of the 
slot 138. The ratio of the length “L” of the main body 
portion and tip of the nipple to the average diameter 
“D” is about 3 to l. This extended length of the nipple 
121 and the improved tip construction together with the 
pro?le of the plunger front bearing wall 82 enable the 
cartridge to be installed on the dispenser without orien 
tation of the nipple relative to the plunger. That is, it is 
not essential that the nipple be oriented relative to the 
plunger such that it is compressed in a direction perpen 
dicular to the discharge slit 139. 
As shown in FIGS. 9-10, the check valve assembly 

122 includes a 'valve diaphragm disc 140 and a ?lter 
member 142. The valve diaphragm 140 is a thin, ?at 
circular membrane or diaphragm dimensioned to ?t 
within the inlet chamber or well 133 de?ned by the 
upstanding annular wall 132 of the nipple 121 with its 
lower peripheral edge 1400 supported by a ledge or 
shoulder portion 131a de?ned by the inner upper sur 
face of ?ange 131. The diaphragm is made of a suitable 
?exible material which is impermeable to liquid. The 
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10 
diaphragm has a straight-line check valve slit 141 
formed therein centrally thereof and extending substan- ' 
tially diametrically. 
The filter member 142 has a cylindrical main body 

portion 143 with an annular ?ange 144 extending out 
ward radially at its upper surface 145. The ?lter mem 
ber 142 has an axial bore 146 formed therethrough cen 
trally thereof from its upper surface 145 to its lower 
surface 147. The outer diameter of the main body por 
tion 143 at its distal end surface 147 corresponds to the 
outer diameter of the valve diaphragm, which diame 
ters are slightly less than the inner diameter of the well 
133 de?ned by the annular wall 132 of the nipple. The 
outer diameter of the top surface 145 including the 
flange 144 is approximately the same as the outer diame 
ter of annular wall portion 132 of nipple 121. The ?lter 
member 142 may be made from any suitable material 
which permits air to pass therethrough but which does 
not permit liquid to ?ow therethrough, such as a hydro 
phobic cell structured thermoplastic. Material particu 
larly suitable for this purpose is commercially available. 
Representative thermoplastics are nylon, polyesters, 
polypropylene and te?on, polyurethane, ABS and the 
like, produced for instance by Filtertek, Inc. of Hebron, 
Ill. The ?lter element is a molded porous plastic mate 
rialhaving a pore size in the range of about 0.2 microns 
to about 40 microns. 

In use, the valve diaphragm 140 is positioned in the 
well 133 with its peripheral edge 1400 supported on the 
ledge portion 131a. The ?lter member 142 is positioned 
in the well 133 with its lower surface 147 engaging the 
upper surface of the valve diaphragm over substantially 
its entire extent and with the under surface of its ?ange 
engaging the top edge surface of the annular wall 132. 
Thus, when the discharge assembly is assembled with a 
cartridge, the ?lter member 142 substantially ?lls the 
entire inlet chamber or well 133 of the nipple between 
the outlet of the container and the valve diaphragm 140. 
Moreover, because the ?lter presents a large surface 
area to the outlet of the liquid container 90 and is lo 
cated in contact with the liquid, the ?lter material is 
continually wetted by the liquid and thus will not be 
come clogged by dried or hardened liquid. The aper 
ture 146 through the ?lter member 142 is aligned with 
the valve slit 141 in the valve diaphragm by virtue of its 
being located axially of the ?lter member, and de?nes a 
passageway for liquid to the valve disc. 
The retaining cap 123 is in the form of a cylindrical 

collar which has a central aperture 151 of a size through 
which the main body portion of the nipple 121 may 
pass. The retaining cap has internal threads 152 between 
its upper edge surface 153 and its lower edge surface 
154 which are dimensioned loosely to engage the exter 
nal threads 114 on the liquid container neck 113 and 
with the liquid container lower edge 115 engaging the 
upper surface 145 of the ?lter member 142. The retain 
ing cap 123 serves to removably mount the discharge 
assembly 120 on the neck of the container 112. Because 
the retaining ring 123 removably secures the discharge 
assembly to the container 90, it is possible to recover 
discharge assemblies from spent cartridges, if desired. 
The discharge assembly controls the flow of liquid 

between the outlet opening of the container 90 and the 
inlet opening or inlet chamber 133 of the nipple 121. An 
air path is thereby established, as best seen by the ar 
rows in FIG. 10, between outside the container 90 and 
the inside thereof, which air path ?ows between the 
neck 13 of the liquid container 90 and the upper edge 
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153 of the cylindrical collar 123 through and along the 
threads 114 and 152 and thereafter through the space 
160 and through the ?lter member 142 into the liquid 
container 90. 

In use, ‘when the discharge assembly 30 has been 
assembled and mounted on the container as described 
above, the check valve assembly 122 is disposed for 
controlling the flow of liquid between the outlet open 
ing of the container 90 and the inlet opening or inlet 
chamber 133 of the nipple 121. 

Referring to FIGS. 1, 2 and 18, in mounting the car 
tridge 26 on the dispenser 25, it is placed over the dis 
penser 25 with the neck 113 disposed downwardly. The 
cartridge 26 is slid down along the mounting wall 32 of 
the housing 30, with the retaining rails 36 being respec 
tively recessed in the longitudinal grooves 100. As the 
cartridge is lowered into its use position, the nipple 121 
extends downwardly into the receptacle 40 between 
stop webs 48 and 49 and in coaxial alignment with the 
circular opening 43 in the bottom wall 42. The latch 
?ange 68 of latch member 61 projects‘forwardly be 
yond stop web 48, engaging the top surface edge 153 of 
the cap 123 so as to obstruct the path of the neck 112, 
latching the cartridge in place. The lower edge 154 of 
the retaining cap 123 rests on ledge 48a and on the 
upper edge 49b of web 49, locating the main body por 
tion 130 of the nipple 121 between the forward cam 
surface 820 of the plunger 80 and the rearwardly ex 
tending boss 49a on the front web 49. 

Referring to FIGS. 3, 8 and 15-17, the operation of 
the discharge assembly 120 will be explained. With the 
continual feed of air into the liquid container 90, the 
atmospheric pressure plus the weight of the liquid in the 
container on the diaphragm disc 140 near the slit 141 
therein will force the check valve slit 141 open, allow 
ing liquid to flow through the check valve slit opening 
into the discharge chamber 135 in the nipple 121. This 
flow will continue until the discharge chamber 135 is 
?lled, at which time the pressure on the opposite sides 
of the valve disc 140 will be equalized, thereby allowing 
the check valve slit 141 to close in an equilibrium condi 
tion, as illustrated in FIG. 15. The nipple 121 is so con 
structed that in this normal equilibrium condition, the 
natural resilient bias of the nipple 121 will hold the 
discharge slit 139 closed against the weight of the 
charge of liquid contained in the discharge chamber 
135. 

In order to dispense a charge of liquid, a user places 
his palm under the nipple 121 and pulls the handle 51 
(FIG. 3) forwardly towards its actuating position with 
his ?ngers. This drives the plunger 80 forwardly of the 
housing to its pumping position against the force of bias 
member 70, and into engagement with the nipple 121, 
compressing it, as shown in FIG. 16, between the cam 
surface 820 and the boss 49a on forward wall 49, eject 
ing the charge of liquid therefrom through the dis 
charge outlet 137 of the nipple 121. Initially, the tip of 
the cam surface 82a engages the nipple main body por 
tion near its upper end, compressing the nipple near its 
upper end. With continued forward linear movement of 
the plunger 80, the upper end of the nipple will be 
pinched closed by the cam surface 820 while the liquid 
contained in the nipple is forced out as following sur 
face 82b of the plunger compresses the nipple in a 
downward motion as it is being engaged by following 
surface 82b. 
The compression of cylindrical wall 130 of the nipple 

121 raises the pressure in the discharge chamber 135, so 
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12 
that it holds the check valve slit 141 of the valve dia 
phragm 140 closed and against the under side of ?lter ' 
member 142 to force the ejection of a charge of liquid 
from the discharge chamber 135. Because the center of 
the check valve disc 140 is held against the ?lter mem 
ber 142 during the discharge operation, no change in the 
pressure in the liquid container occurs at this time. 
When the handle 51 is released, the plunger 80 will 
return to its normal rest position under the urging of the 
bias member 70, and the compressed wall 132 of the 
nipple 121 will return to its normal expanded condition, 
see FIG. 17, as a result of the natural resilience of the 
nipple 121. This reexpansion of the nipple 121 will 
lower the pressure therein to a pressure below that in 
the container 90, so as to allow the check valve slit 141 
to open under the force of atmospheric pressure and the 
weight of the liquid in the container. Hence, a new 
charge of liquid is drawn from the container 90 (thereby 
creating lower pressure in container 90) through aper 
ture 146 in the ?lter member 142 and the check valve 
opening 141 and the diaphragm disc 140 into the dis 
charge chamber 135 of the nipple 121. The rate at which 
the liquid flows into the nipple 121, and particularly into 
the discharge chamber 135, is controlled to some extent 
by the pressure in the liquid container 90. The pressure 
is equalized to normal atmospheric pressure by means of 
the air path established between the inside of the liquid 
container 90 and the atmosphere (which path is shown 
by the arrows in FIG. 10) and ?ows through the ?lter 
member 142 and the inlet chamber 133. Particularly, the 
air ?ows downwardly past the upper edge 153 of the 
retaining cap 123 through and around the mating 
threads 114, !52 and into the annular space beneath the 
threads and hence through the ?lter member 142 to the 
liquid container outlet, and into the container- 90. This 
mechanism permits air to flow into the liquid container 
90 while retaining the liquid therein. This construction 
facilitates rapid discharge and charge of the discrete 
quantities of liquid from the nipple 121 and is an im 
provement over the previous constructions heretofore 
mentioned. 

Thus, the liquid dispensing system provided in accor 
dance with the present invention includes a discharge 
assembly and an actuating mechanism therefor which 
allows mounting of the cartridge on the dispenser with 
out speci?c orientation of the nipple of the discharge 
assembly relative to the plunger of the actuating mecha 
nism. Moreover, the discharge mechanism includes a 
?lter element which is constructed and arranged to both 
de?ne a portion of an air passageway for venting the 
liquid container through its outlet opening and for pro 
viding a passageway for liquid from the container to the 
discharge nipple, the ?lter element allowing a more 
positive air flow condition than is provided by known 
liquid dispensing systems of the type employing con 
tainers vented through their outlet opening. 

Referring to FIGS. 3, 18, 19 and 21-30 in accordance 
with another aspect of the invention, the dispenser 25 
includes an anti-bootleg structure 28 including anti 
bootleg device 160 for preventing unauthorized car 
tridges from being used in the dispenser 25. The anti 
bootleg device 160, best shown in FIGS. 21-24, com 
prises a ?at plate-like member 161 generally rectangular 
in shape and having a central opening 162 therethrough 
of an irregular shape, complementary with irregular 
shaped neck portion 164 of the associated container 26 
shown in FIGS. 25-30. The plate member 161 has a 
forward edge 165, a rearward edge 166, a left side edge 
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167 and a right side edge 168. The irregular shaped 
opening 162 includes a generally circular central aper 
ture 162a with a generally rectangular-shaped extension. 
162b extending toward the left side edge 167 of the plate 
and an arcuate segment 162a extending toward the for 
ward edge 165 of the plate member. 
The plate member 161 is mounted on the housing 30 

(FIG. 18) overlying the well 40 which receives the 
discharge assembly 120 of the cartridge 26, with the 
neck of the cartridge 26 extending through the irregular 
shaped aperture 162 of the plate member 161. It is ap 
parent that only cartridges which have a neck portion 
con?gured to pass through the irregular opening 162 in 
the anti-bootleg device 160 can seat on the dispenser 25 
in such a way as to permit the discharge assembly 120 of 
the cartridge 26 to be operated by actuator mechanism 
of the dispenser. 
For the purpose of mounting the anti-bootleg device 

160 on the housing, the device 160 has four projections 
or lugs 171-174 which depend from lower surface 175 
of the plate 161, one located near each of the four cor 
ners of the plate. The housing 30 has four supports or 
posts 176-179 which are formed integrally with and 
extend upwardly from the base 42 of the housing 30. 
Two of the posts 176-177 are located on the left side of 
the well and the other two posts 178-179 are located on 
the right side of the well 40. All four posts extend to a 
height above the upper edge of the well 40 to locate the 
anti-bootleg device 160 in overlying relation with the 
well and slightly above the upper edge surface of the 
well. The lugs 171-174 are split at 180 and are dimen 
sioned to be received in apertures 170>through the re 
spective posts 176, 178, 177, and 179, which apertures 
are stepped outwardly in a direction from top to bot 
tom, de?ning an inner shoulder 181. The lugs may be 
retained in the apertures 170 by a snap ?t, ultrasonic 
welding or other means to permanently secure the plate 
161 to the housing. 
As illustrated in FIGS. 22 and 23, the spacing be 

tween lugs 171 and 172 near the forward edge 165 of the 
plate 161 is less than the spacing between lugs 173 and 
174 near the rearward edge 166. correspondingly, the 
spacing between the forwardly located posts 176 and 
178 is less than the spacing between the rearwardly 
located posts 177 and 179 to ensure proper orientation 
of the plate 161 when it is installed on the housing. 

Referring now to FIGS. 25-30, the liquid container 
90 is particularly adapted to be received by the dis 
penser 25 including the anti-bootleg device 160. The 
neck 113 of the container 90 has a generally cylindrical 
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one of the four anti-bootleg devices 195-198 illustrated . 
in FIGS. 35-38. 

Referring to FIGS. 31 and 35, device 195 has an 
irregular-shaped opening 201 having two rectangular 
extension portions 201a and 2011) which extend toward 
its left side edge 167 of the plate member 161. Portion 
201a, which is the same shape and at the same location 
as portion 162b (FIG. 21), is longer than portion 201b. 
correspondingly, the neck 113 of container 191 has 
complementary shaped rectangular bosses 202 and 203, 
which are disposed in the neck 113 and dimensioned to 
pass through the irregular opening 201 in the device 
195. ' 

Referring to FIGS. 32 and 36, device 196 has an 
irregular opening 204 having two generally rectangular 
extension portions 204a and 204b, which are the same 
shape as portion 101a and extend, respectively, towards 
its left side edge 167 and its right side edge 168 rearward ' 
of the center line of the plate 161. The neck 113 of 
container 192 has complementary shaped bosses 205 
and 206, which are so disposed on the neck 113 and 
dimensioned to pass through the irregular opening 204 
in the device 196. 

Referring to FIGS. 33 and 37, device 197 has an 
irregular shaped opening 207 having an arcuate exten 
sion portion 207a which is the same shape and at the 
same location as portion 1620 of device 160 (FIG. 21) 
and which extends towards its forward edge 165. Asso 

- ciated container 193 has a complementary boss 208 on 
30 

35 

40 

portion 184 of a diameter corresponding to the diameter - 
of the aperture 1620 in the plate 161 and with a gener~ 
ally rectangular boss 185 and an arcuate boss 186 which 
are complementary to aperture extension portions 162b 

- and 162C, respectively, of the aperture 162 in the anti 
bootleg plate 161. 

Various combinations of rectangular and arcuate 
aperture portions can be used to de?ne many unique 
irregular shapes for anti-bootleg device 160 and car 
tridges for use exclusively therewith. Moreover, only 
the anti-bootleg device 160 need be different, permitting 
manufacture of a “generic” dispenser unit, adapted by 
application thereto of a given anti-bootleg device to 
receive a given cartridge. For example, referring now 
to FIGS. 31-34, there are illustrated four cartridges 
191-194 each having a different irregular-shaped neck 
portion for use with a dispenser having, respectively, 
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its neck 113 which is disposed to pass through the irreg 
ular opening in the device 197. 

Referring to FIGS. 34 and 38, device 198 has an 
irregular-shaped opening 209 having two generally 
rectangular extension portions 209a and 20% which are 
the same shape as portion 201b (FIG. 35) and extend, 
respectively, toward the left side edge 167 and the right 
side edge 168, but forward of the center line of the plate 
161. Corresponding container 194 has complementary 
bosses 211 and 212 on its neck portion 113 which are 
disposed to pass through the irregular opening 209 in 
the device 198. 

It is seen therefore that there has been provided a 
liquid dispensing system in which a common dispenser 
25 has permanently mounted to it a selected one of a 
plurality of anti-bootleg devices, overlying the actuator 
mechanism and upon which an associated cartridge 
must be mounted. The anti~bootleg device has a particu 
larly chosen irregular-shaped opening which will pre 
clude the use of any cartridge except a cartridge having 
a complementary shaped neck portion. The user of 
unauthorized cartridges in dispensers having the anti 
bootleg device of the present invention is prevented 
because the anti-bootleg device precludes proper seat 
ing of the dispensing mechanism of such unauthorized 
cartridge on the actuator mechanism, whereby the actu 
ator cannot operate the dispenser mechanism, thereby 
rendering the liquid dispenser inoperable. 
We claim: ' 

1. A liquid dispenser comprising, an unvented liquid 
container having only an outlet opening, a discharge 
assembly in liquid communication with said liquid con 
tainer outlet opening, said discharge assembly including 
discharge means de?ning a discharge chamber for ac 
commodating a charge of liquid and an inlet chamber 
for introducing liquid to said discharge chamber, and a 
check valve means in said inlet chamber for regulating 
the flow of liquid from said container to said discharge 
chamber, said check valve means including a valve 
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member and a semipermeable ?lter element mounted in 
and substantially ?lling said inlet chamber between said 
valve member and said liquid container outlet opening, 
said ?lter element being of a material which is permea 
ble to air for establishing an air passage to introduce air 
into said liquid container upon withdrawal of liquid 
from said container, and said ?lter element material 
being impermeable to liquid, said element having an 
opening therethrough de?ning a passageway for liquid 
from said container outlet opening to said valve mem 
ber for introduction into said discharge chamber. 

2. The liquid dispenser of claim’ 1, wherein an air 
passage connects said ?lter element to the outside of 
said liquid container. 

3. The liquid dispenser of claim 1, including retaining 
means holding said discharge assembly in position with 
respect to said liquid container and providing an air 
passage to said ?lter element. 

4. The liquid dispenser of claim 1, wherein said ?lter 
element is generally cylindrical in shape and has an 
outer diameter corresponding to the inner diameter of 
said container outlet opening, said opening through said 
?lter element being located centrally thereof. 

5. The liquid dispenser of claim 1, wherein said ?lter 
element is a molded porous plastic material having a 
pore size in the range of about 0.2 microns to about 40 
microns. 

6. The liquid dispenser of claim 1, wherein said ?lter 
element is a hydrophobic microporous of polypropyl 
ene. 

7. The liquid dispenser of claim 1, wherein said dis 
charge means of said discharge assembly includes an 
elongated ?exible resilient nipple having a normal ex 
panded condition de?ning said discharge chamber and 
having a longitudinal axis, said nipple having an inlet 
opening to said discharge chamber at one end thereof 
and being provided at the other end thereof with a 
normally closed discharge slit extending generally per 
pendicular to said axis, retaining means mounting said 
nipple on the container with said inlet chamber disposed 
in registry with the container outlet opening, said check 
valve means including a ?at membrane extending across 
saidnipple inlet opening and having a valve slit formed 
therein centrally thereof, said ?lter element overlying 
said membrane with its opening being located centrally 
thereof and disposed in registry with said valve slit to 
permit liquid to ?ow therethrough and to prevent said 
membrane from being forced into said liquid container, 
said retaining means retaining said nipple and said check 
valve and said ?lter element in position on said liquid 
container and providing an air passage from outside said 
liquid container to said ?lter element, said nipple being 
laterally compressible in a direction substantially per 
pendicular to said axis to a compressed condition, 
movement of said nipple to the compressed condition 
thereof raising the pressure in said discharge chamber 
for closing said check valve against said ?lter element 
and ejecting liquid from said discharge slit, movement 
of said nipple back to the expanded condition thereof 
lowering the pressure in said discharge chamber for 
closing said discharge slit and opening said check valve 
to draw a new charge of liquid into said discharge 
chamber, passage of air through said ?lter element to 
the interior of said container rapidly reestablishing air 
pressure in said liquid container permitting rapid re?ll 
and activation of said discharge means. 

8. The liquid dispenser of claim 7 wherein said nipple 
is generally cylindrical and wherein the axial length of 
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said discharge chamber is approximately three times its _ 
diameter. 

9. A discharge assembly for a liquid dispenser includ 
ing a liquid container having an outlet opening, said 
discharge assembly comprising an elongated ?exible 
resilient nipple having a normal expanded condition 
de?ning a discharge chamber for accommodating a 
charge of liquid and having a longitudinal axis, said 
nipple having ?rst and second ends with an inlet cham 
ber at said ?rst end thereof and being provided at said 

‘ second end thereof with a normally closed discharge 
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slit, retaining means mounting said nipple on the con 
tainer with said inlet chamber disposed in registry with 
the container outlet opening, check valve means dis 
posed in said inlet chamber and including a valve mem 
ber and a semipermeable ?lter element substantially 
filling said inlet chamber, said ?lter element being of a 
material which is permeable to air and impermeable to 
liquid, said retaining means establishing an air passage 
through at least a portion of said ?lter element to the 
interior of said liquid container, said ?lter element hav 
ing an ‘opening therethrough defining a passageway for 
liquid from said container outlet to said valve member 
for introduction into said discharge chamber, said nip 
ple being laterally compressible in a direction substan 
tially perpendicular to said axis, movement of said nip 
ple to the compressed condition thereof raising the 
pressure in said discharge chamber for closing said 
check valve and ejecting liquid from said discharge slit, 
movement of said nipple back to the expanded condi 
tion thereof lowering the pressure in said discharge 
chamber for closing said discharge slit and opening said 
check valve to draw a new charge of liquid into said 
discharge chamber, passage of air through said ?lter 
element rapidly reestablishing air pressure in said liquid 
container permitting rapid re?ll of said discharge cham 
ber with liquid and rapid activation of said discharge 
means. 

10. The discharge assembly of claim 9, wherein said 
valve member includes a flat membrane extending 
across said inlet opening and having a valve slit formed 
therein centrally thereof, said ?lter element overlying 
said membrane with its opening therein centrally 
thereof and disposed in registry with said valve slit. 

1]. The discharge assembly of claim 10, wherein said 
liquid container is threaded at the surface thereof near 
the outlet, said retaining means having mating threads 
for loose engagement with said liquid container threads 
and maintaining said ?lter element in position between 
said inlet opening of nipple and the outlet of said liquid 
container, said threads being constructed and arranged 
to permit the flow of air therealong. 

12. The discharge assembly of claim 10 wherein said 
?lter element is generally cylindrical in shape and en 
gages said diaphragm over substantially its entire ex-' 
tent. 

13. The discharge assembly of claim 12, wherein said 
nipple has an annular upstanding wall at said ?rst end 
de?ning said inlet chamber and a shoulder at the base of 
said wall, said diaphragm having its peripheral edge 
supported on said shoulder and said ?lter element being 
container substantially within said inlet chamber. 

14. The discharge assembly of claim 12, wherein said 
nipple is substantially circularly cylindrical in shape, the 
distal end of said nipple being generally duckbill-shaped 
and having sloping wall portions which converge to a 
thin ?at rectangular tip, said discharge slit being formed 
in said tip. 
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15. The discharge assembly of claim 14 wherein the ?lter element being in liquid communication with said _ 
axial length of said discharge chamber is approximately liquid container and with the outside of said liquid con 
three times its diameter. ’ tainer. 

16. The discharge assembly of claim 14, wherein said ' "‘ “ ‘ " 
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